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WATER QUALITY IN MINNESOTA
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MINNESOTA RIVER ASSESSMENT
PROJECT (MRAP): A BASIN-WIDE
APPROACH TO WATER QUALITY
PROTECTION
Wayne P. Anderson
Water Quality Division
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, MN 55155
The Minnesota River Basin is 16,770 sq. miles and
drains all or parts of 37 counties in Minnesota. The
most significant land use in the basin is cultivated land
at 82%. The Minnesota River's average discharge into
the Mississippi River increases the flow of the
Mississippi by 47% and adds greatly to its pollutant
load. An engineering model exercise has predicted that
a 40% reduction in organic BOD in the Minnesota at
Shakopee is necessary to meet water quality limits in the
lower Minnesota during critical conditions. To
determine the feasibility of reaching the 40% reduction
in organic BOD at Shakopee and for improving the
water quality of the river and its tributaries throughout
the basin a comprehensive nonpoint source evaluation
of the entire Minnesota system is necessary. A cooperative effort called the Minnesota River Assessment
Project (NRAP) was established to carry out this
evaluation. The study involves many federal, state, and
local agencies, governmental units, and academic institutions and consists of three interrelated components
which are: Physical/Chemical assessment, Biological/
Toxicological assessment, and Land Use assessment.

WATERWATCH-CITIZEN MONITORING
AND PROTECTION PROGRAMS
Cynthia J. Biedron
Water Quality Division
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota, 55155
Citizens of Minnesota have become more aware of
the value of the state's water resources through the
development of county local water planning documents
and comprehensive projects such as the Remedial
Action Plan for the St. Louis Bay. They also want more
information than state agencies can afford to provide

on the quality of their lakes and rivers and they want to
play an active role in protecting their local surface
waters. In response to their willingness to learn how to
collect information that is accurate and meaningful,
several pilot programs have been established through
funding by the Legislative Commission on Minnesota
Resources (LCMR) in which the Minnesota Pollution
Control Agency (MPCA), in partnership with citizens
and local governments, monitor and protect the local
waters. "River Watch" is one of the pilot programs
whereby citizen volunteers, teachers and students collect
and analyze water samples from a river in their area.
River Watch programs have been established for the
upper Mississippi River and the St. Louis River. Another
partnership developed with Itasca County when they
identified the need for a county-wide lake monitoring
and protection program in their local water management plan. The MPCA staff administers these programs
and provides technical assistance to design and
implement monitoring plans to insure that quality
information is collected.

MINNESOTA WETLANDS GIS-DIGITAL
NATIONAL WETLANDS INVENTORY,
PROTECTED WATERS, BASINS AND
WATERSHED BOUNDARIES
Rick Gelbmann
Minnesota Department of Natural Resources
500 Lafayette Road
St. Paul, MN 55155

The Wetlands Geographic Information System (GIS)
Project is a two year effort funded by Legislative Commission on Minnesota Resources to establish GIS data
and applications which support wetland resource management. Three water resource data layers are being
developed by the Minnesota Department of Natural
Resources: 1) The National Wetlands Inventory (NWI) is
being digitized in cooperation with the U.S. Fish & Wildlife Service, 2) Labels are being attach to the over 21,000
lake and wetland basins of the Protected Waters Inventory (PWI) and 3) height of land watershed boundaries
are being digitized. These three layers, along with existing data, will provide the basis for the Wetlands GIS.
The Wetlands GIS will be used to assist in administering no-net-loss regulations and manage wetland resources of the state. To accomplish this goal GIS applications and products are being developed to provide
maps and tabular information in both digital and hard
copy form. Wetlands GIS will be used to: describe
wetland resources; track wetland change; model wetland
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value and wetland change impact; and map regulated
wetlands.

DEVELOPMENf OF A STREAM AND
WATERSHED INFORMATION SYSTEM
FOR MINNESOTA
Susanne R. Maeder
GIS Project Manager
Land Management Information Center
MN Department of Administration
330 Centennial Bldg., 658 Cedar St.
St. Paul, MN 55155
The Land Management Information Center is
embarked on a project to develop a computerized
information system on Minnesota's streams and their
associated watersheds. The system will combine tabular
data from various agencies ' files with Geographic
Information System (GIS) data layers to develop a data
retrieval system based on mapping.
The Stream Information System will integrate
independent water and land data bases located in the
Department of Natural Resources, Minnesota Pollution
Control Agency, Land Management Information Center,
and other agencies to make the information easily
understood, accessible, and more useful. Information to
be integrated includes data on stream characteristics
watershed characteristics, streamflow gauging, wate;
quality, special studies, and land activities in the basin
which potentially affect water quality or flow. Analytic
capabilities will include the assessment of upstream and
downstream effects of a policy or action and the ability
to correlate stream and watershed data in a single
analysis package.
Decisions concerning Minnesota's streams and
watersheds require data from many slate and federai
agencies and complex analytical tools. It is often
difficult and time consuming to identify, obtain, and
analyze needed data from numerous sources. This
system is proposed to bridge these numerous sources
into one coherent framework. It adds value to the state
data collections already developed by adding the
capability for integrated analysis.
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MANAGING THE AGRICULTIJRAL
ENVIRONMENf OF WATER-QUALITY
SENSITIVE REGIONS OF MINNESOTA
H.B. Cheng
Department of Soil Science
University of Minnesota
1991 Upper Buford Circle
St Paul, MN 55108
Agricultural practices can have adverse impact on
the water quality in many regions of the state. Alternatives must be developed for managing the environment
to maintain agricultural productivity as well as the
quality of the soil and water resources of the state. The
Department of Soil Science at the University of
Minnesota has a number of research projects designed
to examine strategies for improving the agricultural
practices in different regions of the state where
approaches adopled for maintaining water quality may
be different. Variables which could affect crop
production include soil properties, climatic conditions,
cropping sequences, tillage systems, residue placement,
water management, and fertilization practices, including
considerations for rates , timing, and sources. For
instance, whereas downward leaching of soluble
nutrients and pesticides can be a major problem under
irrigated sandy soils of central Minnesota, the hilly
terrain of the karst region in southeastern Minnesota
should be concerned with both erosion and surface
runoff as well as groundwaler contamination. Strategies
for managing the crop production practices must be
able to account for the variables in each region to be
effective. A recently initiated field study will be
described to illustrate how a collaborative study is
o~ganized to ~ro:'id~ needed information on managing
nitrogen and trngation practices for corn and potato
productions in the central sands of Minnesota. Other
strategies will be developed in the future for various
water quality sensitive regions of the state.

METROPOLITAN GEOLOGY
Priscilla C. Grew
Director
Minnesota Geological Survey
2642 University Avenue
St. Paul, MN 55114
In this century, world cities have grown to a size
unprecedented in human history. By the year 2000,
demographers expect Tokyo, Mexico City and Sao
Paolo each to exceed 20 million in population. The
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population growth of cities exceeds the rate of overall
world population growth. Minnesota is an active
participant in this world-wide trend toward urbanization.
In the minds of many people, a city is not a subject
for geologists, but one for social scientists. Geologists
are supposed to study "Mother Earth" rather than the
"man-made" environment of the city. Urban geology
and geological education, however, are essential to
address the environmental problems of urban areas in
the coming decades. Cities will bear the brunt of global
environmental change. Many are located in coastal
areas, on deltas and in floodplains. Water resources and
waste disposal are major urban environmental issues.
Minnesota is sponsoring major new geologic
mapping for environmental geology. County geologic
atlases show that cities must be concerned with activities
in the surrounding rural regions impacting their
groundwater supplies.

NITROGEN MANAGEMENT FOR
MINIMAL CONTAMINATION OF
SOUTHERN MINNESOTA WATERS
Gyles W. Randall
University of Minnesota
Southern Experiment Station
Waseca, MN 56093
Nitrogen (N) fertilizer, manure and legumes
annually contribute approximately 579,000, 98,000 and
99,000 tons of inorganic N to Minnesota soils, respectively. These sources of N if not managed carefully can
contribute to nitrate leaching to groundwater or loss to
surface water. Region-specific best management practices (BMPs), based on intensive field research studies,
have been developed for Minnesota. Percolation of
water carrying N03 to the aquifers in the Karst area of
southeastern Minnesota can be quite rapid. Research
results show that N loading to the groundwater can be
minimized with precise application rates of N regardless
of source (fertilizer or manure), spring application, and
proper crediting for legumes (primarily alfalfa) and
manure in the crop rotation. In south-central Minnesota, many soils have slow percolation rates and thus
need artificial drainage (tile lines) to be productive.
BMPs that lead to minimal N losses are much the same
as for southeastern Minnesota except that late-fall applications (anhydrous ammonia only) are an option to
spring applications. Under the drier ccnditions of
southwestern Minnesota time of N application is less
important; however, N rate continues to be extremely
important. Some loss of N03 to surface and groundwater
is expected though if crop production is to be
profitable.

BIOREMEDIATION OF GROUNDWATER
Dr. Robert S. Maier, Tom Ruen
and Dr. Walter J. Maier
University of Minnesota
Minneapolis, MN 55455

The use of a mathematical model that describes the
salient features of insitu biodegradation of organic
pollutants in contaminated soils/aquifers will be
demonstrated. The model describes the concurrent
effects of transport, adsorption, solubilization, andbiodegradation subject to the limitations imposed by
oxygen availability; in subsurface environments.
Graphical simulations of time and spatial variations
in concentration of pollutant, oxygen, and cell mass will
be presented. The graphical output gives a dynamic
display of the coupled effects of the major variables on
rates and effectiveness of insitu biodegradation for
cleaning up contaminated aquifers.

DRINKING WATER TREATMENT IN THE
HOME - THE GROWING TREND
Dr. Duane D. Nowlin
Spectrum Labs, Inc.
301 West County Road E2
St. Paul, MN 55112

Years ago, home water treatment consisted
primarily of removing aesthetic contaminants such as
hardness and iron. However, publicity about oil spills,
toxic waste dumps and pesticides have made consumers
much more aware and concerned about what is in their
drinking water. During the last decade, many people
have turned to bottled water out of fear or personal
taste preference. The latest trend is for homeowners to
install sophisticated drinking water treatment equipment
right in their own homes. Distillation, carbon filtration
and reverse osmosis are just a few of the treatment
methods that are being packaged and sold for this
purpose. The techniques used in selling these devices
have come under scrutiny by a number of states. Laws in
Iowa, California, and Wisconsin require manufacturers
to test and label their products to prevent misleading
advertising and sales claims.
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